Metallic silver has been shown to be inert to molecular oxygen but subject to oxidation very easily when exposed to atomic oxygen [1, 2] . Recently, Sun et al. has realized the reversible oxidation and reduction of Ag in an environment cell containing air by changing the electron beam (e-beam) current density in TEM [2] . However, the environmental cell prohibited direct observation of the redox dynamics at atomic scale. In this work, the redox of Ag was modulated in an "open-cell" way and visualized at atomic resolution in TEM.
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An Ag specimen prepared from bulk Ag was loaded into a TEM. The reversible redox of Ag was achieved by varying the e-beam dose rate and irradiation time. Before introducing any e-beam irradiation, the specimen was held in the microscope for more than 12 hours. No oxides were observed on the specimen after the hold time, and the vacuum was maintained at ≈ 1.2×10
-5 Pa during the entire experiment.
After 4 hours' e-beam irradiation with a dose rate of ~0.1 A‧cm -2 , a new structure was observed. The structure was found to be Ag2O, similar to the results from Zheludkevich et al. [1] , with the prevalent orientation relationship <110>Ag // <110> Ag 2 O and {111}Ag // {002} Ag 2 O . Fig.1 shows a typical configuration of the Ag-Ag2O interface. The Ag2O lattice was distorted, which results from the relatively larger d-spacing of the Ag2O {002} plane (2.41 Å) compared to that of the Ag {111} plane (2.36 Å). Considering all these results, we conclude that e-beam irradiation can be an effective way to elicit the oxidation of Ag and the reversible reduction of Ag2O in the high vacuum condition common in TEM. 
